Complex networks describe a wide range of systems in nature and society. Frequently cited examples include Internet, WWW, a network of chemicals linked by chemical reactions, social relationship networks, citation networks, etc. The research of complex networks has attracted many scientists' attention. Physicists have shown that these networks exhibit some surprising characters, such as high clustering coefficient, small diameter, and the absence of the thresholds of percolation. Scientists in mathematical epidemiology discovered that the threshold of infectious disease disappears on contact networks that following Scale-Free distribution. Researchers in economics and public health also find that the imitation behavior could lead to cluster phenomena of vaccination and un-vaccination. In this note, we will review 1) the basic concepts of complex networks; 2) Basic epidemic models; 3) the development of complex networks and epidemiology.
Introduction
In past few decades, the study of complex network has been one of hottest topics in statistical physics, chemistry, biology, economics, computer science, applied mathematics, and epidemiology . Network, by definition, is a system that contains many individuals that interact with each other through certain rules (see Figure 1) . In mathematical terminology, a network is made up of many nodes and links (see Figure 2 ).
Complex networks can be used to describe the complex relations in nature and society, for example, human contacts, World-Wide Web, movie actor collaboration network, science collaboration graph, the web of human sexual contacts, cellular networks, ecological networks, phone-call network, citation networks, networks in linguistics, power and neural networks, protein folding . The research based on complex networks include: the spreading of rumor on complex network, the spreading of infectious disease on social contact networks, computer virus spreading on Internet, the new ideas shared by scientists through citation networks and collaboration networks, human imitation dynamics on social networks [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] , etc. 
Basic concepts of complex networks

Degree
"Degree" is a very basic concept for a node in a complex network. The degree of a given node is defined as the number of links connecting to this node. The degree of a node can also be defined as the number of nearest neighbors of this node [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Example, in figure 3 , degree of node i is 3, while the degree of j is 0. Not all nodes in a network have the same number of edges. The spread in the number of edges a node has, or node degree, is characterized by a distribution function, which gives the probability that a randomly selected node has exactly k edges. The degree distribution regular lattices have delta-function; degree distribution of random networks follows Poisson distribution. In reality, there are a lot of scale-free networks that have power law degree distribution. Exponential distribution is another example of degree distribution for networks that have strong degree correlations [27] . 4 Figure 3: degree of node i is 3. Degree of j is 0.
Shortest path
In network, there could be many different ways connecting two nodes. In most cases, people are more interested in the "shortest path". The distance between two nodes is defined as the number of links of that the path that connecting these two nodes. If two nodes are next to each other, then the shortest path is 1. The average shortest path for a network is defined as: (1) where N is the number of node and is the distance between nodes i and j.
Clustering coefficient
For some networks, especially social contact networks, there are cluster phenomena. In order to describe this property, Watts and Strogatz introduced the definition of clustering coefficient:
where is the degree of node i and is the number of edges that actually exist between these nodes. The average Clustering coefficient for a network is defined as:
Complex Network Models
Scientists have developed various network models based on the complex systems. These models can be used to study the topology of the complex system. On the other hand, these network models provide platform for the research in other fields, for example network design, disease prevention and control. 
For large N, (5) can be approximated by Poission distribution (see figure 5 ): 
Summary
In this review we have discussed the preliminary concepts and methods that are used to describe the networks. We also discuss three fundamental one-level network models, such as ER model and WS small world model. Besides the one-level complex network models, hierarchical network models have also been developed. For example, Liu et al developed a household-structure complex network model [18] . In Liu's model, there is a household at each node. Within a household, family members are fully connected. The disease spreading behavior on the household-structure complex network model is qualitatively different from one-level networks in that there are two infection rates: one is within household and one is among different household [18] . Model details about spread of disease on complex networks will be covered in part II. Following Liu's model, various community structure models have been investigated [44] [45] [46] [47] . Because complex networks describe a wide range of systems in nature and society, the research of complex networks will continue to be a hot topic in the future.
